Endothelium-derived relaxing factor and the vascular reply to systemic hypertension.
Endogenous nitric oxide is an important modulator of vascular smooth muscle tone. The role of nitric oxide in the vascular adaptation to systemic hypertension was examined by using N omega-monomethyl-L-arginine (L-NMMA; 110 micrograms/kg/min), a competitive inhibitor of the conversion of L-arginine to nitric oxide. L-NMMA or saline vehicle (9.6 microL/min) was infused i.v. into several rat models of acute and chronic systemic hypertension. The response to L-NMMA was compared either in uninephrectomized Sprague-Dawley rats treated with deoxycorticosterone on either a high- or low-sodium diet or in untreated uninephrectomized rats on normal chow. Hypertensive deoxycorticosterone rats had a significantly greater pressor response to L-NMMA (139 +/- 2 to 169 +/- 3 mm Hg; N = 9) than did normotensive uninephrectomized rats (112 +/- 4 to 129 +/- 3 mm Hg; N = 7) or deoxycortisterone treated rats on a low-sodium diet (108 +/- 2 to 121 +/- 3 mm Hg; N = 9). By contrast, hypertension induced by the vasoconstrictor angiotensin II did not have an enhanced response (134 +/- 3 to 154 +/- 4 mm Hg; N = 7) nor did spontaneously hypertensive rats (164 +/- 4 to 175 +/- 4 mm Hg; N = 6). This dose of L-NMMA had minimal effects on renal hemodynamics in the normotensive and hypertensive animals, except for those receiving angiotensin II where it led to substantial reductions of inulin and para-aminohippurate clearance. In conclusion, these data point to a role for nitric oxide in the vascular adaptation to volume-mediated hypertension, an effect that was not observed in vasoconstrictor-induced hypertension.